SUMMARY Fifty patients with spontaneous lobar haematomas were reviewed. Thirty-two were normotensive and eighteen were hypertensive. Vomiting, seizures, and altered consciousness were more common in hypertensive than in normotensive patients. Haematoma size (greater than 4-0 cm) and intraventricular extension occurred most commonly in hypertensive and rarely in normotensive patients. Twenty-eight per cent of hypertensive patients died, whereas none of the normotensive patients died.
The majority of intracerebral haematomas are hypertensive in aetiology. These are usually located in the thalamic or basal ganglionic region; less commonly, they are in the cerebellum, brain stem, or subcortical white matter of the cerebral hemispheres (lobar haematomas). The finding of a lobar haematoma should initiate a thorough investigation for a specific neuropathological aetiology for the haemorrhage such as angioma, aneurysm, neoplasm, or an underlying medical condition (for example bleeding disorder, collagen vascular disease).
The present report is an analysis of the clinicalcomputed tomographic correlations in 50 patients with non-traumatic acute lobar haematoma in whom a thorough clinical and laboratory investigation did not demonstrate a specific aetiology for the intracranial haematoma.
Methods and patients
Of 489 consecutive patients who were studied prospectively with CT evidence of intracerebral haematoma, there were 68 patients with lobar haematomas. There were 18 patients in whom neurodiagnostic findings, laboratory studies and/or pathological findings showed a specific aetiology for the lobar haematomas (table 1) . Four patients with anterior cerebral or anterior communicating artery aneurysms had frontal haematomas, and two patients with middle cerebral artery aneurysms had temporal lobe haematomas. Of the patients with arteriovenous malformations, the haematoma was frontial
(1 case), temporal (2 cases), and parietal (1 case). The intracranial neoplasms were metastatic in three cases and were located in the frontal lobes. One case of glioblastoma multiforme had a temporal haematoma.
There were 50 other patients with CT evidence of lobar haematoma in whom no aetiology was determined by CT findings, angiography, laboratory studies, and in some cases by surgical or necropsy studies. Patients with a history of trauma were excluded from this analysis. In an effort to ensure that patients with traumatic haemorrhagic contusions were not included, patients in whom trauma was even a remote consideration were excluded. The clinical and CT findings were reviewed by the author. The diagnostic criteria used by Kase et al' to support the diagnosis of lobar haematoma were used. These included: (1) absence of clinically detectable cardiac source of cerebral embolism; (2) CT evidence of a hyperdense lesion located in the subcortical white matter which extended beyond a specific arterial territory; (3) the haematoma was sometimes surrounded by an irregularly marginated hypodense region (representing oedema), but the irregular margination of the hypodense component excluded the diagnosis of infarction; (4) there was sometimes ventricular extension; (5) ring enhancement was sometimes seen if scan was performed 7 to 28 days after the haemorrhage; (6) were 2-2 to 3-3 cm in size. These patients initially had contralateral leg weakness (monoparesis) and this rapidly progressed to hemiparesis. These eight patients had normal consciousness and their neurological deficit rapidly stablised. They were treated nonsurgically. Repeat CT showed resolution of the haematoma and none showed ring enhancement.
The three patients with inferior and midfrontal haematomas initially presented with headache and vomiting. There was rapid progression to impaired consciousness., lateral gaze paresis and hemiparesis. These haematomas were triangular in shape with the apex pointing toward the frontal horn of the lateral ventricle. There was surrounding oedema, significant mass effect and intraventriculaT extension of the haematomas which were 4 0 to 5:4 cm in size. Rapid neurological deterioration occurred in two patients and these patients died within 96 hours despite corticosteroids but without surgical intervention. One patient was treated nonsurgically with good clinical outcome. CT scan showed a round or overall hyperdense parietal lesion. The size ranged from 1-5 to 4-4 cm. They had surrounding hypodense rim which represented vasogenic oedema. There was evidence of ventricular compression in four cases. None of these haematomas extended into the ventricles. Repeat study was performed one to three weeks after the initial CT in 10 cases; six showed evidence of peripheral rim enhancement (fig 2) . A third scan was performed in six patients who showed peripheral ring enhancement and there was resolution of the enhancement within three to four weeks.
Temporal-parietal haemorrhage
Five patients presented with the sudden onset of headache and vomiting. This was followed by rapid development of hemiparesis. Three patients had a seizure. In three patients there was marked deterioration of the level of consciousness and these patients showed pupillary and oculomotor findings consistent with descending transtentorial herniation. This progression developed over a 4 to 8 hour interval. Surgical evacuation of the haematoma was performed but these three patients became comatose and died. Necropsy examination was performed and showed the parenchymal haemorrhage with no evidence of infarction and no evidence of abnormal vessels on gross or microscopic examination of the brain. Two other patients developed hemiparesis and had normal consciousness and the deficit did not progress. These patients were treated nonsurgically and they showed clinical improvement.
In the three patients who died, CT showed a hyperdense round haematoma which was 4-5 to 6-6 cm in size. There was surrounding vasogenic oedema with significant mass effect. There was ventricular extension of the haemorrhage in these three cases (fig 3) . In the two other patients, the temporal-parietal haemorrhage was 3-5 and 3-8 cm in size. There was minimal mass effect and no intraventricular extension. None of these five group (2) post-contrast enhancement on the scan performed within the initial week after the haemorrhage. The age predilection of these 50 patients with lobar haematomas is older than would have been expected for bleeding from a cerebral vascular malformation. In this series only 4% of patients were in their thirties, whereas the majority of patients with angiomas have an initial bleeding episode prior to age 30. Thirty per cent of patients in this series had definite evidence of systemic arterial hypertension prior to the lobar haematoma. In two reported series of lobar haematomas, 31 and 36% of patients had prior history of elevated blood pressure.'4 An additional 13 patients had elevated blood pressure on admission; however in 10 cases these patients were normotensive within 48 hours and only three required antihypertensive medication. The five patients who died were hypertensive. All patients who had haematomas which were larger than 4-5 cm in size and had intraventricular extension were hypertensive. Arteriolar micro-aneurysms are most commonly seen in the lenticulostriate vessls but may also be seen in subcortical vessels.9 Rupture of these micro-aneurysms due to hypertension appears to be the aetiology of the lobar haematomas in 30% of cases. These hypertensive haematomas are larger and are associated with 28% mortality (five died of 18 patients). In two other series of lobar haematoma, the mortality was 11 and 32%;' I however, both these series include patients with recognisable aetiological factors for the haematoma in addition to hypertension.
The incidence of vomiting, seizures, and altered consciousness was higher in hypertensive than normoterisive patients (table 3) . There was clinical evidence of subsequent neurological progression in 50% of hypertensive and 6% of normotensive patients. Of the 13 survivors of hypertensive lobar haematomas, 10 showed significant residual neurological disability due to motor weakness and language disturbance (77%); whereas three patients (23%) showed good functional recovery. All patients with normotensive lobar haematomas survived. Twenty-one showed almost complete recovery or only mild recovery (66%) whereas 11 patients (34%) showed more significant neurological deficit. These findings suggest that spontaneous lobar haematoma which occur in normotensive patients has a better neurological outcome than those which occur in hypertensive patients.
The findings in the present series may provide useful data concerning the rationale for surgical intervention in patients with lobar haematomas. Conclusions based upon data derived from the pre-CT era should probably be discarded because certain of the smaller haematomas were probably incorrectly diagnosed as infarcts and these series were biased towards patients with large haematomas. In a prospective but pre-CT scan study, McKissock et al concluded that surgical intervention offered no advantage over conservative nonsurgical management.'0 Ropper and Davis reported that since the lobar haematomas were fre-quently small and peripheral in location, surgical intervention was not beneficial. 4 Kase etal' indicated the potential benefit of clot evacuation in selected patients with lobar haematomas. This included those patients who had medium and large size clots (with volume greater than 20 cc) who had impaired level of consciousness and showed continued signs of deterioration. Patients who had clots of comparable size but remained stable or improved after admission showed good recovery without surgical intervention. Based upon the findings in this group of 50 patients, it appears that normotensive patients with lobar haematoma have a low mortality; however there may be a sub-group in whom surgical clot evacuation may improve functional recovery (34% had significant neurological disability). In hypertensive patients with lobar haematoma, the mortality was 26% and 77% of survivors had significant neurological disability. 
